Embryonic stem cells readily generate neurons in vitro, but steering their differentiation into specific neuronal subtypes is a major challenge. It has now been shown that mechanisms that regulate neuronal specification during development can be applied to embryonic stem cells in vitro; this may lead to new ways of generating cells for therapy. 
The experimental animals showed a remarkable recovery effect in behavioral tests [6] . It even appears as though the loss of neurons is overcompensated, as the animals showed signs of higher than normal dopamine release. This finding cautions that the number of cells that are transplanted needs to be carefully titrated, and it may be advantageous to incorporate methods that enable the elimination of excess transplanted cells if the effect were to be too strong. Together with recent papers [11, 12] showing hematopoietic reconstitution with ES cell-derived cells, the McKay group's new study [6] illustrates the increasing potential of ES cells in therapeutic situations.
These new studies [3, 6] have shown that specific subclasses of neurons can be efficiently generated from ES cells in vitro, and the simplicity of the methods is surprising indeed. Cells cultured in vitro are often considered to be very different from their in vivo counterparts, for even our best efforts at creating complex conditions in vitro are often thought to fall far short of reproducing a natural in vivo environment. It is therefore astonishing that a precious few factors can allow us to mimic in a dish a profoundly complex developmental program that occurs during embryogenesis.
Many in vitro conditions have been established to promote the differentiation of certain types of cell from ES cells. They have most often been developed by the careful and meticulous testing of different factors and culture conditions rather than by the use of information garnered from development. The success of these new studies teaches us that the best insight into how to harness the fountain of youth may be to adopt the strategies developed by nature to direct cellular differentiation during embryogenesis.
